Tumor necrosis factor-α suppresses adipogenic and osteogenic differentiation of human periodontal ligament stem cell by inhibiting miR-21/Spry1 functional axis.
Periodontitis is a chronic infectious disease that leads to progressive destruction of periodontal tissue. Human periodontal ligament stem cells (PDLSCs) are the most favorable candidate for the reconstruction of tissues destroyed by periodontal diseases. PDLSCs derived from inflammatory microenvironment show attenuated differentiation potential, however the mechanism is still unclear. MicroRNAs (miRNAs) are a newly discovered class of posttranscriptional regulators, and they play key roles in regulating cell differentiation. Recent studies have demonstrated that inflammatory cytokines could regulate miRNAs and contribute to some inflammatory diseases. Tumor necrosis factor (TNF-α) is a potent negative regulator of cell differentiation. Elevated levels of TNF-α were confirmed to be associated with the severity of periodontal disease. Here, we found TNF-α inhibited the adipogenic and osteogenic differentiation of PDLSCs. Based on this, we hypothesized that TNF-α could participate in PDLSC differentiation by regulating miRNA signal pathway. Moreover, we demonstrated that the expression of miR-21 was suppressed by TNF-α in impaired adipogenic and osteogenic differentiation of PDLSCs. Upregulating miR-21 can partly rescue TNF-α-impaired adipogenesis and osteogenesis by repressing its target gene Spry1, suggested that miR-21/Spry1 functional axis plays critical role in PDLSC differentiation under inflammatory microenvironment. During adipogenesis and osteogenesis, TNF-α significantly increased Spry1 levels and overexpression of miR-21 dramatically decreased Spry1 levels in the presence of TNF-α, indicated important roles of miR-21 in modulating link between TNF-α and Spry1. Our findings introduce a molecular mechanism in which TNF-α suppresses adipogenic and osteogenic differentiation of PDLSCs by inhibiting miR-21/Spry1 functional axis. This study may indicate a molecular basis for novel therapeutic strategies against periodontitis and other inflammatory diseases.